The HIV/AIDS pandemic disproportionately afflicts regions of the world that have minimal access to formal schooling and low literacy rates. Health educational interventions are difficult to evaluate efficiently in these settings because standard approaches such as written questionnaires cannot easily be employed. Here, we describe a novel method of rapidly assessing health interventions among large groups that does not require the ability to read or write. We tested this evaluation tool within the context of a community-based HIV/AIDS drama education program in a low-literate region of rural Haiti. The evaluation was simple, easy to use, and confirmed substantial improvements in knowledge after the intervention. The tool also provided information that helped alter the intervention to improve educational outcomes in subsequent productions of the drama. This evaluation method can be utilized for very little cost, and may be replicated in resource-poor, nonliterate settings throughout the developing world.
to education is one of the structural determinants of poor health, lack of access to health care, and susceptibility to diseases including HIV/AIDS. 2, 3 Low levels of literacy present two significant obstacles for HIV/AIDS education. First, most mass education programs employed in literate societies cannot be used successfully in non-literate communities. Specifically, health education strategies relying on the printed word, including pamphlets, posters, and billboards, do not reach substantial portions of the population. As a result, alternative strategies have been developed for health education in these settings. Many of these strategies are based on oral forms of communication, including lectures, videos, discussion groups, workshops, conversations with peer educators, debates, music, and drama. These approaches are often consistent with cultural traditions that utilize storytelling and community participation as a means of conveying knowledge. Furthermore, in a systematic review of 22 published HIV/ AIDS educational interventions in developing countries, the World Health Organization concluded that the most successful programs were those that worked intimately with existing community organizations. 4 A second obstacle to implementing HIV/AIDS education programs in non-literate settings involves evaluating the intervention. Standard approaches relying on written questionnaires cannot be used with participants who cannot read or write. Some researchers have evaluated dramas on HIV-related topics using in-depth interviews of attendees. While this approach can elicit rich qualitative data, it is labor-intensive and potentially unreliable in cultures where sensitive subject matter limits candor between participants and interviewers. In addition to their low reliability, interviews may also be susceptible to information bias if participants are asked questions in an inconsistent or leading manner. 5 This study reports on the design and use of a simple, low-cost, and innovative tool to evaluate a drama-based HIV education program in a rural area of Haiti. The results of the evaluation guided the development of subsequent community-based educational dramas, while confirming participants' improvements in HIV/AIDS-related knowledge and awareness of free services at the local hospital.
methods
Haiti is a Caribbean nation occupying the western third of the island of Hispaniola, with an estimated population of 9,800,000 people of median age 20 years. It is the poorest country in the Western Hemisphere with a gross national income of $1,070 per capita and an illiteracy rate exceeding 40%. 6 Estimated HIV prevalence is currently 2.2%. Fond-des-Blancs is an impoverished, agrarian community of approximately 45,000 people in southern Haiti. Literacy and income levels are thought to be far below the national average and, although no reliable data exist for this region, the rate of HIV/ AIDS is generally considered to be high. Recent evidence reveals that the epidemic in Haiti is shifting to adolescents in rural areas. 7 The farmer co-operative in Fond-des-Blanc, called Resambleman Travayè Peyizan (RATRAP), runs a community development program with financial support from an American non-governmental organization. One component of RATRAP is a youth group that meets regularly, primarily for social activities. These young men and women expressed an interest in expanding their knowledge and enhancing the community's understanding of HIV, its treatment, and its prevention, and they created a culturallyrelevant drama that could be used to educate the local populace. The youth group wrote and staged a drama about teens confronting peer pressures they have personally faced while growing up in this region of Haiti, referencing customs, traditions, and struggles specific to this area. The production was created in the tradition of Art for Development, or Popular Theater, which embraces the notion that animated storytelling, as a tool of empowerment, 8 can sensitize listeners and help them identify, analyze, and seek solutions to a problem. 9 The script, written in Haitian Creole by one of the youth, was edited for accuracy by physicians, health care providers, and volunteers at the local hospital. Members of the youth group performed the drama, which was geared to adolescents but open to everyone. The entire program was sanctioned by community leaders, who promoted the efforts by announcing the event on megaphones in their villages on market days prior to the performances.
An evaluation of this program would be complicated by the low literacy level of the population and by limited funding. A pre-intervention and post-intervention assessment tool was created to record answers to the questions shown in Table 1 . The questions were previously validated in South African high schools offering HIV/AIDS educational dramas, 10 and were adapted by the Haitian youth group, who checked the questions for clarity and who added questions assessing awareness of their local hospital's new HIV care program. The questions covered three areas: general HIV knowledge (questions 1-4), personal behavior (questions 5-7), and awareness of the availability of free HIV services at the local hospital (questions 8-10). These questions were translated into Haitian Creole by a physician who is a native speaker.
Prior to each performance, a blank answer sheet and pencil were distributed to each attendee over 10 years of age. The answer sheet consisted of a number for each of the 10 questions followed by two columns, the left column marked with Wi (Yes) for true statements and the right column marked with Non (No) for false statements. The questions were read aloud, in sequence, and the audience was instructed to mark one of the two columns, depending on whether they agreed or disagreed with the statement. Therefore, it was not necessary for the participants to be literate in order to respond to the questions. A test for instrument validity indicated that while most of the attendees were non-literate, all could recognize numbers, distinguish the left from the right column, and accurately mark their intended response. Pre-intervention questionnaires were collected from the participants prior to the performance. Post-intervention questionnaires were administered after the performance, using identical methods. The evaluation tool was implemented at a pilot performance. The initial results were examined to determine which messages may not have been effectively conveyed to the audience during the drama, and the script was altered with new emphasis on these messages. The intervention was performed in a total of four sites in distinct geographic regions of Fond-des-Blancs.
No names or other forms of identifying information were recorded on either set of questionnaires to ensure anonymity of the participants and to encourage honest answers pertaining to sensitive subject matter. Therefore, it was not possible to link pre-and post-intervention data at the individual level or to analyze the data by demographic variables. Although it was not likely that the same people would attend multiple performances due to the large distances between performance sites, attendees were asked not to repeat the evaluation if they had participated previously. Improvement in the percentage of correct responses between the pre-test and the post-test data sets was assessed for each of the 10 questions using the z-test for comparison of proportions, with alpha corrected to ,0.05 for multiple comparisons. results Over 1,500 people in four villages attended the four programs. The number of participants was limited only by the size of the venues and available seating. There were more attendees than evaluation participants because children under the age of 10 were not given data sheets, and approximately 5% of eligible attendees chose not to participate. The pilot performance confirmed that the evaluation tool was simple, straightforward, and facilitated participation from everyone who wished to contribute, regardless of literacy level. The percentage of correct answers before and after the pilot performance appears in Table 1 . These results reveal a substantial improvement in expected responses to most questions, including an improvement in correct responses from 52.9% to 94.9% (p,.01) by those evaluating the statement, "One can get HIV from a mosquito bite. " Results from the initial performance raised the concern that the outcomes measured by the behavior questions were lower than those for the other categories. The script of the drama was subsequently revised in order to emphasize this area. Using the revised script, three subsequent performances were conducted and evaluated. The collective results from these performances are also shown in Table 1 . In each of these interventions, there was an improvement in the percentage of all expected responses. The HIV/AIDS knowledge questions showed significant improvements, as did awareness of the free HIV testing and counseling services (85.7% to 95.3%, p,.01) and anti-retroviral treatment (68.0% to 91.2%, p,.01), which is offered at no cost (67.5% to 84.5%, p,.01). Unlike the first performance, there was also a significant improvement in two of the three behavior questions, which might be attributed to the revision of the script, but could also be an effect of increased sample size.
Discussion
This study reports on the use of an innovative tool to demonstrate the efficacy of a community-based educational intervention in improving HIV/AIDS knowledge and attitudes. This intervention reached over 1,500 individuals, and most eligible participants utilized a simple evaluation tool designed for people at any reading or writing level. This method provided documentation of pre-test baseline knowledge and served as an indicator of knowledge outcomes. It was also used to determine in which areas the educational program needed to be modified, to evaluate whether those adaptations were successful in improving outcomes, and to show in which areas the revised intervention did and did not succeed in changing attitudes regarding certain behaviors.
For example, while there was an increase in the proportion of those who said they would be able to ask their boy/girlfriend to delay having intercourse, over a quarter of all respondents did not think they would be able to do so after the intervention. This result suggests that this drama was not a successful means of changing some behavioral attitudes, and might justify exploration of alternative means of developing refusal skills. The interpretation of this result is complicated by the inability of the question to measure the risk-related behavior of participants who were already sexually active. For many of the adults present, this question may have had little relevance. Measuring actual behavior change would be a more complicated task, but could involve recording condom distribution or HIV testing rates at the hospital.
In this particular community, it was considered especially important that new knowledge was conveyed regarding free HIV testing, counseling, and treatment services. These clinical programs were being introduced through a comprehensive HIV package at the local hospital for the first time during these events. Also of critical importance, the combined costs associated with this education program and evaluation were relatively low. A grant of $1,500 (USD) was obtained to fund the initial program, which consisted of four theatrical performances held in different sectors of Fond-des-Blancs. Major project expenses included renting a sound system to amplify music and the actors' voices, purchasing gasoline to fuel a generator for electricity, and hiring a vehicle to transport the actors and equipment to the remote villages where the performances were held. Due to the lack of public infrastructure, such as electricity and roads, both an electrically amplified sound system and a traveling youth theater troupe were novelties in this remote region, and may have contributed to the success of the intervention. Minor expenses included drinks and snacks that were distributed to audience members after they submitted evaluations, which were thought to increase attendance and encourage participation. A regionally well-known musical group was hired to provide an additional incentive for attendance, and the band composed an HIV/AIDS awareness song specifically for these events. The actors were youth group volunteers who received no monetary compensation. The only cost associated with the evaluation tool was photocopying two small response sheets per attendee. In sum, the total cost of this program was approximately $1 per attendee, suggesting that a similar HIV/AIDS education and evaluation program would be replicable in most resource-poor settings.
The success of this HIV/AIDS education program, demonstrated by the evaluation tool, may be attributed to several other factors. Community theater exists as a common form of entertainment throughout rural Haiti. Therefore, appearances of a drama group and a live band were familiar parts of popular culture. Furthermore, the availability of knowledge data after a performance allowed for changes in the intervention to maximize learning. But most importantly, the initiative and creativity were generated from within the community itself. The young men and women designed the intervention, adapted an evaluation tool appropriate for this setting, and incorporated into the script proverbs, jokes, and intricacies of daily life that would be unknown to an outsider attempting to write such a script without community input. This approach enabled the actors to address the needs of their own community, applying an insider's perspective on the challenges of grinding poverty and gender relations specific to this culture and region of the world.
Limitations of this model include the inability to link individuals pre-and postdrama and the lack of demographic data. Future studies might link responses by distributing two sheets of different-colored paper to each participant with the same code number on each sheet. Participants might then be instructed to use one sheet color for the pre-test and the other color for the post-test. Demographic data might be collected pictographically, by asking each participant to select the pictures from a set that best represents him or her. For example, participants might be asked to select from pictures of men/women or young people/old people. In addition, future studies may wish to include Unknown as a third answer option, in addition to Yes and No. However, a third column might overly complicate the simple survey design, intended for use with primarily non-literate crowds.
An additional drawback of this model is its inability to show long-term retention of knowledge, a challenge for all one-time educational forums. Long-term retention studies can only be performed in settings with regular attendance, such as schools, where a longitudinal design is feasible. 10, 11, 12 However, school studies limit participants to students, excluding older people and those who cannot afford to attend school. In addition, many religiously-administered schools, which provide a large proportion of the education in Haiti and in other developing countries, may not be amenable to certain interventions, such as instruction regarding condom use. Furthermore, students may not respond candidly if they fear that their teachers may read their responses. A longitudinal study conducted in schools in South Africa revealed significant improvements in HIV-related knowledge and attitudes gained through drama-in-education compared with written curricula, an effect that lasted for the entire study duration of six months. 10 This finding suggests that the observed improvement in knowledge and attitudes based on exposure to the drama performances in Haiti could be sustained over longer periods. This hypothesis warrants further research. The initial momentum generated by a small-scale grant has since been furthered by additional funding from the President's Emergency Plan for AIDS Relief (PEPFAR), which has enabled the youth group to continue to perform HIV/AIDS educational dramas, including a showcase of the drama reported here for a large crowd in the Fond-des-Blancs marketplace on World AIDS Day. The evaluation method described here empowers communities to overcome the barrier of illiteracy and take the challenge of providing effective HIV/AIDS education into their own hands by implementing a suitably-tailored and easily-evaluated intervention. The findings from this simple, adaptable, measurable, low-cost, community-based education and evaluation model have inspired similar HIV/AIDS awareness campaigns elsewhere in Haiti. Critically, this model has the potential to serve low-income and low-literate communities throughout the developing world.
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